Ultrafast-relaxation kinetics of the singlet excitons in polydiacetylene 4BCMU was measured at hydrostatic pressures up to 80 kbar, using the pump-probe photoinduced-absorption technique with 70-fs resolution at 2 eV and 5 ps in the spectral range 1.2-2.2 eV. The 100-fs decay component survives at high pressures, but the slow component evolves from a 1.5-ps exponential decay at atmospheric pressure to a much slower stretched-exponential decay at high pressures with a complete recovery in the ns time range. Results suggest that the fast decay component is a 1D relaxation process, whereas the slow component is due to exciton recombination which requires a subsequent 30 distortion of the polymer chain. The -2 mm-thick diamonds had no noticeable group-velocity dispersion effects on the 70-fs pulses. The photon density was kept below 2&10' cm to avoid sample damage and saturation effects. To measure the absorption spectra, a 100-pm pinhole at the exit of a -, ' -m monochromator was illuminated by a tungsten lamp and imaged on the sample.
Ultrafast-relaxation kinetics of the singlet excitons in polydiacetylene 4BCMU was measured at hydrostatic pressures up to 80 kbar, using the pump-probe photoinduced-absorption technique with 70-fs resolution at 2 eV and 5 ps in the spectral range 1.2-2.2 eV. The 100-fs decay component survives at high pressures, but the slow component evolves from a 1.5-ps exponential decay at atmospheric pressure to a much slower stretched-exponential decay at high pressures with a complete recovery in the ns time range. Results suggest that the fast decay component is a 1D relaxation process, whereas the slow component is due to exciton recombination which requires a subsequent 30 distortion of the polymer chain.
PACS numbers: 78.47.+p, 62.50.+p, 72.20.Jv, 78.65 The -2 mm-thick diamonds had no noticeable group-velocity dispersion effects on the 70-fs pulses. The photon density was kept below 2&10' cm to avoid sample damage and saturation effects. To measure the absorption spectra, a 100-pm pinhole at the exit of a -, ' -m monochromator was illuminated by a tungsten lamp and imaged on the sample.
In Fig. 1 we show the singlet exciton PA decays for pump and probe beams at 2 eV with CPM laser for pressures up to 70 kbar. When both pump and probe are at 2 eV the PA is negative (i.e. , photobleaching). (Figs. 2 and 3 ) and the PA band (Fig. 3) as well as extensive studies of resonant Raman scattering at high pressures, ' shows that the 1D properties of the polymer are only slightly affected by pressure. We conclude therefore that the first stage of the exciton recovery is a 1D process, but the second stage, which is so susceptable to pressure, is not. Pressure, on the other hand, has a significant inAuence on the 3D structure of n-conjugated polymers in general, ' and PDA in particular. ' Figure 4 shows in more detail the decay kinetics at high pressures. At atmospheric pressure (Fig. 4, curve a) it is a 1.5-ps exponential decay (as in Fig. 1 ). At 10 kbar, the decay is nearly exponential up to about 7 ps when a slower decay takes over (Fig. 1) . The decay kinetics develops into a power-law decay t at intermediate pressures (21 kbar, Fig. 4 , curve b), with a= 1.1; significantly larger than the a = ' At higher pressures, the two samples (1 and 2) have similar overall decays. The exponent a decreases slightly in sample 1, whereas in the more ordered sample 2, the decay changes form (Fig. 4, curve c) Since this is greater than the concentration of chain ends (c = 5 x 10 from our molecular-weight measurements), ' other kinds of 3D defects must be also operative.
In summary, we have observed dramatic effects of pressure on singlet exciton recombination in polydiacetylene, but essentially no effect on the initial ultrafast relaxation. Our results strongly suggest that the initial -100-fs relaxation is a 1D process and the slower nonradiative recombination requires subsequent 3D distortions of the excited chain.
